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New Richmond on the 8th; the lowest was 33', at Orangeville on the  
19th. The average precipitation was 1.76, or 0.88 below normal; the  
greatest monthly amount, 4.12, occurred a t  Plattaburg, and the least, 
0.28. at Cincinnati.-J. Warren Brnia. 

Oklalurmo and Inddan Tm*tordss.-The mean temperature was 75.7', or 
1.4' above normal; the  highest was 105', a t  Waukomis on the  6th, and 
the  lowest, 35', a t  Wood on t h e  29th. The  average precipitation was 
6.68, or 4.07 above normal; thegreatest monthly amount, 11.86, occurred 
at Tahlequah, and the least, 2.13, a t  Webbers Falls.- C. M. Strong. 

Orsgon.-The mean temperature was 58.2', or 1.3' below normal ; 
t h e  highest was 97', at Buckhorn on t h e  2d, and t h e  lowest, 13', at 
Riverside on the  26th. The  average precipitation was 1.83, or nearly 
normal ; the  greatest monthly amount, 4.89, occurred a t  Bullrun, 
and the leaat, 0.24, a t  Burns.-A. B. Wollaber. 

Panneylwnia-The mean temperature was 68.4', or 4.7' above nor- 
mal; the highest was loo', at Irwin on the  lst,  at Derry Station on the  
3d, and a t  Athens on the  l l t h ,  and the  lowest, 27', a t  Lawrenceville 
on the 18th and at  Dushore on  the 19th. The  average precipitation 
was 1.77, or 1.52 below normal; the  greatest monthly amount, 6.90, oc- 
curred at  Swarthmore, and the  least, 0.48, a t  Lock No. 4.-L. M. Dey. 

South Carolina.-The mean temperature was ii.l', or 2.9' above nor- 
mal; the  highest was loo', at Yorkville on the 13th, a t  Cheraw, Colum- 
bia, and Santuc on the 13th, and a t  Temperance on the  I4th, and the  
lowest, 45', a t  Holland and Walhalla on the  17th. The average pre- 
cipitation was 2.83, or 1.30 below normal; the  greatest monthly amount, 
6.15, occurred a t  Trial, and the least, 1.08, a t  Temperance.-J. W. Bauer. 

8 w t h  Dakola.-The mean temperature was 60.6", or about 2.0' below 
normal; the  highest was lolo, a t  Cherry (:reek on the  -Mi, and the  
lowest, 20°, a t  Ipswich on the  17th and 27th. The average precipita- 
tion waa 3.32, or about 1.95 above normal; the  greatest monthly amount, 
10.50, occurred at Elk Point, and the least, 0.46, a t  Academy.-8. W. 
G h n .  

TennseMs.-The mean temperatiire was 75.l0, or 4.4' above normal: 
the highest was 98', at Oakhill on t h e  7th and 8th and a t  Maryville on 
the  11th and 12th, and the  lowest, 31', a t  Erasmus on t h e  18th. The 
average precipitation was 3.42, or 0.61 above normal; the  greatest 
monthly amount, 7.33, occurred at Dyersburg, and the  least, 1.07, at 
Tul1ahoma.-H. 6'. B a k  

Taule.-The mean temperature, determined by com mrison of 14 
stations distributed throughout t h e  State, was 3.3" a love normal. 
Nearly normal conditions prevailed over t h e  Panhandle, a h i l e  over 
theother portions of the  State there was a general excess, ranging from 
1.0' to 5.2', with the greatest over east Texas and t h e  eastern portion of 
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north Texas. The highest was 105', a t  Fort McIntosh on the loth, and 
the lowest, 41', a t  Amarillo on the  27th. The average precipitation, 
determined by comparison of 51 stations distributed throughout the 
State, was 3.60 above normal; there was a deficiency over the western 
portion of the  coast district and t h e  eastern portion of southwest 
Texas; nearly normal conditions prevailed along the extreme eastern 
border of t h e  State, while over the other portions there was a general 
excess, ranging from about 1.00 to 12.71, with the  greatest in the vicin- 
ity of Coleman; t h e  greatest monthly amount, 15 82, occurred a t  Cole- 
man, and the  least, 0.05, a t  Fort McIntosh.-I. N. CZim. 

Utah.-The mean temperature was 57.7'. or 4.1' below normal; t h e  
highest was 97', at Hite on the  5th, and the  lowest, lo', a t  Loa on the  
28th. The average precipitation was 1.98, or 0.42 above normal; the  
greatest month1 amount, 3.40, occurred at Tropic, and the least, 0.07, 
a t  Richfield..-1. H. Murdoch. 

Vhyintk-The mean temperature was 73 2', or 3.8' above normal; 
the  highest was 104', a t  Buckingham and Fontella on the  9th, and the 
lowest, 3i0, at Dale Enterprise on the  15th and a t  Meadowdale on the 
19th. The average precipitation was 3.76, or 0.97 above normal; the 
greatest monthly amount, 8.05, occurred at Birdsnest, and the least, 
1.20, a t  Columbia.-E. A. Eaane. 

Washinglon.-The mean temperature was 57.2', or 0.5' below normal; 
the  highest was 97', at Lyle on the E t h ,  and the lowest. Z O O ,  at  Center- 
ville on t h e  26th. The average precipitation was 1.52, or 0.34 below 
normal; the  greatest monthly amount, 3.05, occurred at  Granite Falls, 
and the  least, 0.88, a t  Sprague.-G. N. SaZzkbwy. 

Weest Virginia.-The mean temperature was 71 .lo, or4.1'aLove normal; 
the highest was loo', a t  Burlington on the 10th and at  Romney on the 
l l t h ,  and the  lowest, 35', a t  Dayton on the  18th and at  Philippi on the 
19th. The  average precipitation was 1.92, or 1.03 below normal ; the  
greatest monthly amount, 5.50, occurred at Princeton, and the least, 
0.34, at New Martinsvil1e.-E. C. Voa. 

Wimnsin.-The mean temperature was 61.1', or 1.2' above normal; 
the  highest was 97', at  Prairie clu Chien on the 6th, and the lowest. 28', 
a t  Medford on the  l i t h ,  a t  Hillshoro 011 the  lSth,  and at Hayward and 
Knapp on the  27th. The average precipitation was 5.20, or 2.00 above 
normal ; the  greatest monthly amount, 9.46, occurred a t  Knapp, and 
the least, 1.51, a t  0shkosh.-W. M. Wilson. 

Wyoming.-The mean temperature was 54.Zo, or 1.8' below normal; 
the  highest was 98', a t  Bittercreek on the  7th, and the lowest. lo', a t  
Daniel on the  18th. The average precipitation was 1.09, or 0.23 below 
normal; t h e  greatest monthly amount, 2.19, occurred at Cheyenne, and 
the  least, 0.20, a t  Bittercreek-W. E. P a l w .  
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SPECIAL CONTRIBUTIONS. 

THUNDERSTORMS AT ANTIGUA, W. I. 
By W. H. ALESANDER, Observer Weather Bureau, dated September 25,1900. 

Coincident with the passage of a weak cyclonic disturbance 
over or near the Leeward Islands during the last days of 
August, 1900, there occurred a number of thunderstorn~s. 
A t  St. Kitts thunderstorms occurred 011 the nights of August 
30 and 31 and September 1. These storms, however, were 
very mild as compared with the one a t  Antigua on the night 
of Auqust 30, which appears to have been of such uuusual 
and tiiarked severity as to merit special attention. By re- 
quest Mr. Francis Watts, government analyst and ngricul- 
tural chemist for the Leeward Islands, has kindly furnished 
the following data relative to the preceding meteorological 
conditione and attendant incidents. 

The regular observations made a t  the government labora- 
tory a t  St. Johns a t  9 a. m. and 3 p. m., local time, were a8 
follows, viz: 

viz:  11:50 a. m., 29.943; 12:50 p. m., 29.913; 2:05 p. m., 
29.881 ; and 3 2 5  p. m., 29.840. Changes in the wind direc- 
tion were noted as follows, viz: At noon, north-northwest ; 
a t  3 p. m., north; a t  6 p. m., weet; and a t  8 p. m., southwest. 
The total wind movement was only 155 miles for the day, or 
an average of 6.5 miles per hour. 

Mr. IVatts writes : 
During the  whole period there was nothing more than a light breeze. 

About 10 p. m. a thunderstorm sprung up to the  southwest and came 
u p  over the  land, appearing to be most fievere over the region south- 
west of St.. Johns Harbor, and generally within a radius of 3 miles of 
St. .Johns. While it lasted it was 
very severe; the  lightning wafi brilliant and almost continuous, while 
the-flashes were very quickly followed by loud peals of thunder. One 
house in town was struck, and the  gaff of the  flagstaff a t  Goat Hill sig- 
nal station was shattered by the  lightning. The following is the rain- 
fall in  different parts of the island: 

I t  died away soon after midnight. 

Direction from Inches. 
'lace' I St. Johns. ~ 

The following account of this storm appeared in the 
Antigua Standard of September 1, 1900: 

" A burnt child dreads the lire ;" hence the  alarm caused by the cir- 
culation on Thursday of a n  advisory message from the Weather Bu- 
reau intimating some atmospheric clisturbance off Martinique. The 
lowering appearance of t h e  heavens, anon tinged with a strange red- 
dish yellow light, a n  ominous stillness and intense heat, and withal a 
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falling barometer, tended to increase the fear. In the  early evening 
distant vivid flashes of lightning in the  north and east resaged a 
thunderstorm, which gradually approached us, and provef  to be one 
of the  most severe we have for a long while, if ever in Antigua, ex- 
perienced, lasting nearly all night. The  flashes of electricity simulta. 
neously with t h e  roar of Heaven’s artillery, and the driving rain on 
our iron covered roof were to us ( w h o  think less, perhaps. of the sur- 
rounding danger than of the  majesty ancl power of the  Great I A m )  
a phenomenon of grandeur beyond description. Not all of us love to  
view nature in  her unwonted guise, but all of tis recognize His re- 
straining hand at work when we contemplate the  dangers that  sur- 
rounded us on Thursday night and yet realize that  there is compara- 
tively little damage to reflort. 

The casualties so far as we have ascertained fortunately include no 
lives. The  t o p a s t  of t h e  flagstaff a t  Goat Hill signal station was 
splintered and thrown down. The  telephone posts and lines in many 
localities were badly ilamaged, the  wire in some places heiny perfectly 
fused and made as brittle as a lead pencil. The line to Hill House is 
cut in several places, one post burnt to the  ground, leaving only a 
charred stump, another splintered into atoms, and two split from top 
to bottom. I n  St. Johns the residence of Mrs. Dew in Bishopgate and 
Popeshead streets was struck on the  roof toward the south. The ap- 
pearance, as we saw it, was as  if several sledges, chisels, and hatchets 
had been used to reduce the  rafters, shingles, and hoards to the  heaps 
of matchwood strewn about the  bedroom in which they fell. * * * 
The fall of rain during the  storm was pretty heavy. We have been 
favored with returns from twenty-eight stations, which give an 
average of 8.03 inches. 

An  eye witness residing near the  telephone exchange says that it is 
impossible to describe how awfully beautiful wae the sight of the elec- 
tric fluid dancing in  multicolored flames along the  lines up ani1 down 
High street. Residents a t  Yaptons felt themselves in imminent peril, 
as in  that elevated locality it appeared as if  halls of blue fire were all 
the  time falling around the dwelling house; no damage there is re- 
ported, however. 

THE STORM WAVES OF SOUTH CAROLINA AND TEXAS. 
By Gen. E. P. ALEXANDER, dated Qeorgetown, 9. C., September 19,1900. 

0- 

The recent tragedy a t  Galveston has interested me deeply, 
not only for its human interest, but as throwing fresh light 
on the studies I made of the conditions of danger and safety 
in such galee in 1893 and 1894 in this vicinity, and I gladly 
accept the kind invitation to say a few words on the subject. 

Clearly, our sea coasts are full, everywhere, of people living 
in what I called the zone of danger, and utterly oblivious of 
the precautions necessary to secure safety of life and prop- 
erty, evetf though they are generally simple and inespensive. 

Possibly Galveston may have experienced greater destruc- 
tive forces than were developed in the South Carolina gales 
of 1893, but i t  would need the careful observations and 
measurements of experts to deterniine the fact. The maxi- 
mum that  we had here, a t  South Island, Georgetown, 8. C., 
was a barometric depression in the center of less than two 
inches and a rato of fall never greater than about one one- 
hundredth of an inch a minute. This produced a w i d  ve- 
locity of probably oue hundred and twenty miles an hour, as 
the maximum rate of short puffs, and a storm wave ahout 
eight and one-half feet above the level of ordinary high 
water. I mean by that, that  much elevation of the sea level. 
Of course the actual billows reared their crests and sent their 
water much higher than that, and left flotsam which would 
mislead ordinary observers into believing that  the spa, had 
risen twelve or fifteen feet. But in  none of the reliable 0%- 
cia1 records which I could find in a search which I kept up for 
some years, covering all the principal lake and Atlantic porte, 
could I discover anywhere a higher figure than eight and one- 
half feet. I have, therefore, alway8 taken that level above or- 
dinary high water as limiting the zone of danger or the possi- 
ble rise of the ocean level. As to the destructive power of the 
wind, my experience here was that i t  was never enough, of it- 
self alone, to seriously injure any well built structure of ordi- 
nary size. By well built, I mean mortised mid tenoned, well 
secured on firm foundations, and roofed wibh shingles. Soch 
houses a century old nearly, and in exposed situations, are 
standing here to-day, and there are many examples, too, o f  

even flimsy constructions being made to stand by temporary 
props if only the foundations were good. 

It will be extremely interesting to have an expert’s report 
upon what conditone determined safety, what wrought de- 
struction a t  Galveston, and how things that were destroyed 
could have been saved. It seems to me that the Weather 
Bureau could render no greater service than to have such a 
study made very carefully. A diagram of the barometer, the 
wind, and the water, such as I made of the Carolina storms, 
would be very valuable. 

There is also one other suggestion which I think the ex- 
periences of this storm demonstrates to be of such great im- 
portance that, in spite of every possible difficulty, it should 
he adopted and carried into effect as far as can be done. It 
is to organize a system of warnings by sound signals along 
the Bea coast, not in the interior, for there the danger to life is 
small, but in the zone of danger. I suppose rocket bombs 
such as the rainmakers used would be cheapest and easiest 
to work t,o give the signal. Only one signal should be used, 
‘‘ caution ;” two would cause confusion. That is one trouble 
now with the flag system ; there is more of i t  than the aver- 
age man will remember, but hecan remember that the bombs 
mean caution. He  can then fill his jugs with water, cover 
his cisterns and wells (lest the salt spray poison them), prop 
his house, drive his stock to high places, anchor down his 
farm bridges, tie up his hoats, and prepare some refuge above 
the zone of wave action for his family. 

I live and plant rice within this zone, and I have a very 
vivid appreciation of the value of every hour of warning, 
when i t  can be given, when the gale is sure to come. Warn- 
ings given when i t  is uncertain may do harm by discrediting 
those to come in the future. --.-- - 

THE WEATHER BUREAU OF JAPAN. 
BY F. B. WRIQIIT. 

RIr. Frank Bennett Wright, who was until recently a “stu- 
dent assistant ” a t  the Baltimore station of the Weather Bu- 
reau, is now traveling in the Orient with his father, the well- 
known geologist, and author of The Ice Age. He commu- 
nicates from Tokio the following interesting note to the May 
report of the Maryland section of the Climate and Crop ser- 
vice: 

I n  Maryland it is hard to realize that  Japan is equipped with me- 
teorological observatories which would do  credit tQ any of our Ameri- 
can cities. I n  respect to agriculture and forestry Japan far surpasses 
us. All the  hillsides, where it is possible, are terraced with great 
care, and the  small p t c h e s  thus made produce a t  least two and often 
three crops a year, first a grain, such as wheat or barley, then rice, and 
lastly vegetables of some kind. Hillsides that  are steep, or are com- 
posed of too poor soil for this, areset  out with pine trees. There is no 
place, except Holland, where t h e  land is in such a high state of culti- 
vation. This has been the  case for centuries, but the aid given the 
farmers 1Jy the  weather bureau reports and forecasts is a blessing that 
has come with the recent Japanese awakening. 

Besides the  central officeat Tokyo there are seventy substations which 
furnish data for the weather map and forecast issued every day at  3 
p. in. This bulletin contains much the same facts as ours, but has three 
maps showing t h e  weather changes during the  preceding twenty-four 
hours. 

A t  Mayebashi I visited the  oWce, which is located just outside of‘the 
town, and was shown the  apparatus ancl methods of work. I n  some 
respects it is better equipped than those of similnr importance in the  
Uniteil States, but not as well in others. Nearly all the  instruments 
are of German make. 

The observers here are worked rather hard, for eye observations of 
the air temperature and the wet bulb, the  height uf the  barometer. the 
direction of the  wind, etc., are taken every four hours during both 
night and day. A record is also kept of the  amount of ozone in the 
air and t h e  temperature of t h e  soil at one, two, and three feet. 

@ne of the  most interesting parts of the  office to me was the seis- 
mograph room. Here in  Japan, rn here earthquakes occur every few 
days, or nftener, the  recortl of the  seismograph is of great interest and 
importance, although shocks can not be forecast. This instrument 


